We announce here a result which completes the classification of the finite-dimensional simple Lie algebras over an algebraically closed field F of characteristic p > 7, showing that these algebras are all of classical or Cartan type. This verifies the Generalized Kostrikin-Safareviö Conjecture . Many authors have contributed to the solution of this problem. For a discussion of work before 1986 see . More recent work is cited in §1.
CLASSIFICATION OF SIMPLE LIE ALGEBRAS OVER ALGEBRAICALLY CLOSED FIELDS OF PRIME CHARACTERISTIC HELMUT STRADE AND ROBERT LEE WILSON
We announce here a result which completes the classification of the finite-dimensional simple Lie algebras over an algebraically closed field F of characteristic p > 7, showing that these algebras are all of classical or Cartan type. This verifies the Generalized . Many authors have contributed to the solution of this problem. For a discussion of work before 1986 see . More recent work is cited in §1.
Let F be an algebraically closed field of characteristic p > 1 and L be a finite-dimensional semisimple Lie algebra over F. We identify L with adL, the subalgebra of inner derivations of L and write Z for the restricted subalgebra of DerL (the algebra of derivations of L) generated by L. A torus T in L is a restricted subalgebra such that for every element x e T, adx is a semisimple linear transformation on L.
(The absolute toral rank may also be defined for nonsemisimple algebras using the theory of p-envelopes and this extension is necessary for the proofs of the results presented here.) We We say that L satisfies condition (*) if whenever L (a '^ is nonsolvable then some root ia + jfi is nonsolvable. The classification problem then divides naturally into four cases, depending on the types of roots occurring and on whether or not condition (*) is satisfied. These cases are:
Case A. Every root with respect to every torus of maximal rank is solvable. We announce here the classification of these algebras. This result is discussed in §2; the proof will appear in [StW-pre]. . In each case it is shown that the algebra must be of Cartan type by application of an appropriate form of the Recognition Theorem for Cartan type algebras. In Case C the form needed is that stated as Theorem 1.2.2 of (see ; for a generalization see ). In Case D it is Theorem 1 in .
Since Cases A-D are exhaustive, the classification of the algebras satisfying the hypotheses of Case A completes the general classification.
ALGEBRAS WITH SOLVABLE ROOTS
We now describe the analysis of Case A. In other cases of the classification problem the primary objects of study are the semisimple algebras of toral ranks 1 and 2. However, if all roots are solvable then a rank 1 algebra cannot be semisimple. This suggests that for Case A one may need to study semisimple algebras of toral ranks 2 and 3.
The To prove this result one notices that, since H(2 : 1 : <E>(T)) (1) contains a one-dimensional maximal torus, L must contain a twodimensional maximal torus. Then the techniques of Chapters 5-9 of [BW-88] may be applied to L to obtain the desired result. The following proposition, which is proved by reduction to the cases X(m : 1 : O), X = W, 5, H, K 9 by use of results of and by explicit computation, shows which algebras of Cartan type can occur. In either case, if a is any root with respect to a torus of maximal rank then l/ a ' is abelian and every element of L a is semisimple. We now define two types of Lie algebras by giving bases and multiplication tables. The first construction is due to , the second is similar to Kaplansky's construction of generalized Witt algebras .
Proposition 2. Let L be a finite-dimensional simple Lie algebra of Cartan type over F which satisfies the conditions of Case
First let G be an elementary abelian group of order p n and ƒ(•, •) be an F-valued, biadditive, alternate form on G. Assume that ƒ is nondegenerate (i.e., a € G, f (a, G) = (0) implies a = 0). Let F be a vector space with basis {v a \a e G}. Define a bilinear product on V by Then F is a Lie algebra, Fv 0 is its center and L(G 9 0, ƒ) = V/Fv 0 is a simple Lie algebra. It is easily seen that TR(L(G, 0, ƒ)) = n and that L(G, 0, ƒ) satisfies the conditions of Case A. If n = 2 this algebra is isomorphic to H(l : 1 : <E>(r)) (1) . Second let M be an m-dimensional vector space and let G be an additive subgroup of M* of order p n where m > 3 and f"W G ker(//) = (0) • F°r « G G let M a = {a} x ker(a) be a vector space isomorphic to ker(a). Give V(M 9 G) = Yl a eG,a^o^a ^e structure of an algebra by defining
[(a 9 s),(P>t)] = (a + 0 9 a(t)s-P(s)t). Then V(M, G)
is a simple Lie algebra. It is easily seen that TR(V(M, G)) = n and that V(M 9 G) satisfies the conditions of Case A. If m = n = 3 this algebra is isomorphic to 5(3 :1 : *F) (1) . Using the result of Proposition 2 and the determinations of the rank 2 semisimple and nonsimple rank 3 semisimple algebras cited above, one can prove the following proposition. The classification of the algebras satisfying the conditions of Case A is then completed by the following result.
Proposition 4. Any algebra L(G, 0, ƒ) is isomorphic to an algebra of type H. Any algebra V(M, G) is isomorphic to an algebra of type S.

